As an important part of human resource management, performance evaluation of engineering teachers is an important influent factor of the successful implementation of the "Plan for Educating and Training Outstanding Engineers"(PETOE), which is the "Long-term Education Reform and Development Plan"(2010-2020) of the major reform of Chinese higher education programs. On the basis of competency theory of iceberg model, four aspects of quality, knowledge, teaching and scientific research ability as well as personal feature are emphasized to establish performance framework. Furthermore, analytic hierarchy process (AHP) method is applied to determine the index weight to make the performance evaluation more scientific and rational.
Introduction
"Plan for Educating and Training Outstanding Engineers" (hereinafter referred to as PETOE) is the "Medium-long-term Education Reform and Development Plan" (2010 -2020) of the major reform of Chinese higher education programs proposed by Chinese Ministry of Education. There are currently 194 colleges and universities participating in the PETOE and considerable progress has been made at present. As an important management method to stimulate the driving force of creativity and enthusiasm of engineering teachers, the feasibility and rationality of performance evaluation of engineering teachers are of great significance to strengthen the construction of engineering teachers [1] Iceberg model theory was put forward by the famous American psychologist McClelland in 1973 [2] . According to the different manifestation of the individual, professor McClelland classified the iceberg into two parts, one is superficial "part of the iceberg above the surface" and the other is deep "part of iceberg below the surface". The "part of the iceberg above the surface" including knowledges and skills are the external manifestation which can be easily understood and measured, thus they are relatively easy to change through training and development. The "part of the iceberg below the surface" including social roles, self-image, feature and motivation are internal manifestation and difficult to be measured. Although this part is less likely to be influenced and changed by the surroundings, it plays a crucial role in people's behavior and performance. McClelland thinks that tests of traditional intelligence and aptitude cannot predict people's professional success and other important achievements [3] . He advocates that individual conditions and real behavioral characteristics which are called the competency affect job performance. Many researchers believe that the competency model is becoming an important part of human resource management, so the modern enterprise management should use competency evaluation to predict job performance [4] [5] .
Western studies of performance evaluation of teachers in universities have started earlier. Representative methodologies are as follows: balanced score card, statistical analysis, Markov chain method, analytic hierarchy process (AHP), comprehensive evaluation method, management by objectives, key performance indicators and so on [6] [7] [8] . Chinese scholars have been continually improving and complementing models, methods and techniques of evaluation performance on the foundation of the experiences and results of western studies. Scholars such as Wang Qiong (2005), Qin Liang-sheng [9] (2007) and Zhang Sheng(2009) have used the method of 360-degree feedback on the performance evaluation of teachers, putting forward relevant evaluation criteria, procedures and implementing strategies. Guo Cai-qin [10] (2006), Xu Ji-hong (2007) and Cao Guo-liang (2012) have studied programs, models and management of the performance evaluation of the teachers based on balanced score card in universities. Xu Cheng-peng [11] (2007) has used the analytic hierarchy process (AHP) and fuzzy mathematics method to determine the index weight to establish evaluation model. Zhu Cui-miao [12] (2007) has analyzed the cases in universities by the means of rough set theory and distinguished matrix to explore the rules of performance evaluation and obtain objective weight of evaluating factor. Chen Shao-hui [13] (2012) has made empirical analysis on the performance evaluation of teachers, suggesting the index of performance evaluation should be designed from developing strategies in universities. Su Ning-hong [14] (2007) has applied AHP to performance evaluation of teachers to determine the weight and build the right index of evaluation system.
In summary, there are some achievements on the research methods of the current performance evaluation of teachers in universities at home and abroad. However, researches on the evaluation performance of the engineering teachers by means of AHP combining competency theory of iceberg model in universities are rarely few. Many universities in PETOE haven't established scientific system of performance evaluation in accordance with the characteristics and job requirements of engineering teachers. Performance evaluation of engineering teachers has become an important breakthrough in human resources management in universities.
Therefore, this paper attempts to apply the popular analytic hierarchy process (AHP) into performance evaluation of engineering teachers with the theory of iceberg model to improve the reliability and operability of the appraisal process of engineering teachers. In terms of analytic hierarchy process (AHP), which is proposed by American operational research expert T.L. Saaty in the early 1970s, is a decision-analysis method of hierarchical weight that divides relevant factors down into levels of goals, guidelines, programs and others. On the basis of these levels, qualitative and quantitative analysis is made [15] . Since people often encounter multi-index and comprehensive multi-program comparison problem, the selection of the best combination of solutions from hundreds of indicators and programs has become a troublesome problem [16] . In practical application, although people cannot solve the problem of comprehensive comparison of multiple programs, it's easier for them to compare between two programs. And basic idea of AHP is to try to find a mathematical way to make the transition from the multi-program comparison to double-comparison to solve the problem of multi-program comparison [17] .
Case of Performance Evaluation of AHP of Engineering Teachers in Universities
Establishment of Performance Evaluation System of Engineering Teachers. At present, there are a number of factors of the performance evaluation of engineering teachers in universities as the structure is complicated. According to the characteristics of the work of engineering teachers in universities and the competency model of iceberg theory proposed by Spencer, this paper establishes hierarchical structure(see Fig. 1 ) from four aspects of qualities, knowledges, teaching and scientific research ability and personal qualities as well. The uppermost layer is called the target layer which is a predetermined objective to analyze the problem. The intermediate layer is called criterion layer or index layer and the lowermost layer is called the scheme layer or object layer. Structure of performance evaluation of engineering teachers is as follows: The structure of quality refers the qualification which is engaged in the engineering profession for the engineering teachers to complete engineering education work. The structure of knowledge is internal situation of knowledge in the individual mind, including the number of units of knowledge, quality, category and their interconnections. The structure of teaching and research ability is the sum of basic skills and teaching and scientific research abilities of engineering teachers. The structure of personal feature or trait is the unique character qualities of engineering teachers on the basis of long-term accumulation and the impact of the external environment and education.
This paper is to use SPSS19.0 to make reliability analysis (reliability statistics) for the sample questionnaires and the results are shown in Table 1 . From the results, we find the two coefficients are both more than 90%, so there are high internal consistency and strong reliability for the 6th International Conference on Management, Education, Information and Control (MEICI 2016) questionnaires which can be analyzed in depth. Establishment of Judgment Matrix. Judgment matrix is an important basis for the calculation of relative importance. We assume that the target layer of "U" has the dominant relationship for the object layer U 1 , U 2 , U 3 and U 4 . For the target layer U, the importance of U i and U j needs to be compared and determined, and the "importance" needs to be given certain value. For the 4 index elements of the indicators, pairwise comparison judgment matrix (U I j ) 4×4 can be obtained. U I j represents the importance of indicators of U i and U j for the targets (see judgment matrix in Table  2 ). Obviously, matrix (U ij ) 4×4 has the following nature
For matrix (U I j ) 4×4, if for any i, j, k, there is U I j • U j k = Uik, the matrix (U I j ) 4×4 is the consistent matrix. To determine the specific values of judgment matrix, T.L. Saaty has proposed the scale of 1-9, the meaning is shown in Table 3:   Table 3 Scale of judgment matrix and its meaning No. element importance level(i to j) Uij valuation 1 i is equally important with j 1 2 i is a little bit important than j 3 3 i is obviously important than j 5 4 i is strongly important than j 7 5 i is extremely important than j 9 6 i is a little bit less important than j 1/3 7 i is obviously less important than j 1/5 8 i is strongly less important than j 1/7 9 i is extremely less important than j 1/9 In this paper, the judgment matrix of the layer U of performance objective of engineering teachers in universities for the next layer index layer U 1 , U 2 , U 3 , U 4 and the judgment of the matrix of the index layer and the object layer are formed by seven experts who fill in the inquiry forms (see Table 4 , Table 5, Table 6 , Table7, Table 8 ).
Consistency Check. Only when the matrix is exactly consistent, there is the presence of the judgment matrix λ1=λ max=n, other latent roots are zero; when judgment matrix is not exactly consistent, λ max=n, other latent roots have the following relationship (see formula 1): 
(1) Therefore, the difference λ max=n can be used to test the degree of coherence. At present, CI (Consistency Index) is used as the consistency index (see formula 2). The smaller the CI is, the greater the consistency is.
(2) Obviously, for the mutual consistent positive and negative matrix, there is CI=0, λ1=λ max=n judgment matrix is completely consistent. But, it is not enough to rely on value CI to judge whether there is consistency check for matrix A, Sometimes the average random consistency index RI needs to be introduced, value R from band 1 to 9 is shown in Table 9 . For 1 and 2 order judgment matrix, RI is only formal. When the order of judgment matrix is greater than 2, the ratio of the judgment matrix consistency index CI to average random consistency index RI of the same order is called consistency ratio, it is referred to as CR. When CR=CI/RI≤0.1, judge matrix has satisfactory consistency. After calculation, judgment matrix has passed consistency test. Results are shown in Table 10 . Hierarchical Ordering. Judgment matrix is the calculated basis of AHP, AW=λ max W is used to solve λ max corresponding feature vector W of λ max, which is normalized, namely the weighting coefficient of the corresponding index of the same level for some indicator of the top level. Root method is used in this paper, calculating method are seen in formula (3), formula (4) and (5). The results are in Table 11 . is the feature vector of seeking weight. Therefore weight vector of a set of elements for some element on a topper layer is obtained and finally sequence weight of the various elements of the level of the lowest program for the target is gained. Thereby, selection of program is conducted. The calculation of the total weight is composed from the top down in accordance with a single criterion.
In order to facilitate research, only part of the data of the questionnaire of competency evaluation is selected in W University. We select 34 questionnaires of self-evaluation of engineering teachers as samples and calculate the results according to the weight determined in Table11. Results are shown in Table 12 .
Summary
In accordance with the developing stages and strategies of the universities participating in the plan of PETOE, it is of great importance to reasonably determine the index of performance evaluation of engineering teachers to promote the implementation of the plan of PETOE. Performance evaluation of engineering teachers should aim at improving teachers' competence level as a starting point, and that is the reason why index framework of performance evaluation is distinguished from the previous research to take competency theory of iceberg model as the theoretical basis and apply analytic hierarchy process (AHP) to determine the index weight to evaluate the performance level of engineering teachers.
In a nutshell, AHP is good at expressing subjective judgment of the people in the form of numbers. Weights are determined by the means of AHP which is used to obtain rough quantitative evaluations in pairwise comparison on the basis of professional knowledge and subjective experience. After that, the rationality of the weight is tested according to the judgment whether there is satisfactory consistency for a matrix to make the weigh more objective and simple to be quantified. In brief, there are advantages of clear implementation step, simple judgment rule, quantitative indicators as well as operable data processing section for the Analytic Hierarchy Process (AHP).Thus the reliability and accuracy of the performance evaluation can be improved. 
